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SUMMARY OF CORPORATION FOR PUBLIC BROADCASTING
AUTHORIZATIONS AND APPROPRIATIONS

Fiscal Years 1969-2001 (In Millions of Dollars)

Fiscal Year

1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

Total

CPS
Authorization

9
25
35
35
45
55
65

110
103
121
140
160
180
200
220
145
153
162

200.5
214
238
254
245
265
285
310
375
425

ttach

CPS
Appropriation

5
15
23
35
35

47.7
62
96

103
119.2
120.2

152
162
172
137

137.5
150.5
159.5

200
214
228

229.4
242.1

251
253.35

275
285.64

275
260
250
250
300
340

5585.09
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FUNDING HISTORY OF
PUBLIC TELECOMMUNTICATIONS FACILITIES PROGRAM (PTFP)

(in millions of dollars)

Number of
Fiscal Funds Number Radio Radio
Year Authorization Appropriation requested of requests Awards Amount

1963-1967 $32 $61 235
1968
1969 $12.50 3.2 8 51 11 0.4
1970 15 5.4 5 21 10 0.55
1971 15 11 19.7 96 27 1.67
1972 15 13 11 76 26 1.52
1973 15 13 17.2 84 30 1.9
1974 25 15.7 26.2 121 27 1.72
1975 30 12 18.1 79 21 1.16
1976 30 12.9 18.1 121 30 2.24
1977 30 14 40.1 213 50 1.36
1978 30 18 55.3 254 59 3.88
1979 40 18 84.6 454 51 4.11
1980 40 23.7 79.9 462 50 4.48
1981 40 21.7 103.9 558 59 4.18
1982 20 18 89.1 256 48 3.92
1983 15 15 66.2 327 45 4.14
1984 12 11.9 71.9 324 31 2.1
1985 24 124 424 68 4.76
1986 24 22.9 91.3 328 48 3.19
1987 28 20.5 88.7 337 46 3.19
1988 32 21.3 68 304 50 2.91
1989 36 20 58 283 52 4.94
1990 39 20 72.3 297 47 3.45
1991 42 21.8 63.5 277 55 3.8
1992 42 19.9 76 316 54 4.3
1993 42 21.3 77.7 305 42 5.7
1994 42 24 96.9 325 49 3.2
1995 29 75 296 59 5.48
1996 15.5 54.9 251 41 2.7
1997 15.25 49.2 220 37 2.87
1998 21 65.9 240 47 2.5
1999 21 N/A N/A N/A N/A

Total $711.50 $576 $1,837 7935 1270 $92.32

Source: National Telecommunications and Information Administration, Department of Commerce
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The FM Receiver Interference Tests, Laboratory Test Report

is contained in a separate loose-leaf notebook, labeled Attachment C.
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ENGINEERING STATEMENT RE;
MEASURED FM RADIO RECEIVER

AUDIO PERFORMANCE
FCC MM DOCKET 99-25

NATIONAL PUBLIC RADIO
WASHINGTON, D.C.

INTRODUCTION

This Engineering Statement has been prepared on behalf of National Public Radio

(NPR) Washington, D.C. It supplies information relating to the analysis of the measured

audio performance of modern FM Radio receivers, recently conducted by the Consumer

Electronics Manufacturers Association (CEMA). It presents observations of the test data

and the application of that measured data in FCC Mass Media Docket No. 99-25. The

information contained herein is presented in relation to the current FCC Rules, policies and

the proposals in the above referenced Docket. The information and exhibits are based on

measurements made by CEMA, on behalf of NPR and presented in separate parts of the

full NPR and CEMA reports in this Docket, of which this statement is a part.

MEASURED FM RECEIVER PERFORMANCE

A representative sample of FM radio receivers has been tested as explained

elsewhere in the NPR and CEMA reports. In summary, the sample consisted of receivers

which were generally characterized as follows; five automobile, six personal portable and

five home Hi-Fi fixed location receivers. Receiver sales data for recent years, contained

elsewhere in the reports, indicates that more than 80 Million FM receivers which fit into

these broad categories are sold each year. The sample of test receivers, by these broad

categories and by the general receiver design, are thought to represent a significant, if not

nearly complete, sample of the FM receivers sold each year.

The receiver samples were carefully tested to determine their individual ultimate

performance specifications, to reveal any defective samples and to establish a best case

performance baseline. The receivers were then SUbjected to various tests under simulated

use with varying desired and interfering signals presented to each. The test methodology
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and assumptions are explained in detail elsewhere in the full CEMA report. By reviewing

the test plan and results, the author of this statement is confident that contemporary and

credible test methods were employed and that the test provides useful information in the

pending Mass Media Rule Making.

The FCC Notice of Proposed Rule Making in the above referenced Docket

specifically focused on the performance of receivers in the presence of variou~ potential

interfering signals on several nearby frequencies; co-channel, first adjacent, second

adjacent and third adjacent. Various desired to interfering signal strengths were

considered in these tests. Receiver performance was measured at two target conditions.

First, at a desired audio performance level, with the interfering RF level as a variable.

Next, the receiver measurements were repeated at various fixed interfering RF signal

levels with audio performance as a variable.

GRAPHICAL PRESENTATION OF DATA

A graphical analysis and presentation is made in this report to illustrate the general

trend and range of performance of modern FM Radio receivers in the presence of

interfering signals. The following graphical information was extracted directly from the

detailed CEMA test report. All of the graphs have been confined to the tests conducted

with a desired signal power of -50dBm input to the receiver under test. Other tests were

conducted at lower input levels but on many of the receivers performance was so bad that

meaningful performance measurements could not be made. Test results are plotted with

Audio WQP (Weighted Quasi-Peak) SNR (Signal to Noise Ratio) on one axis and the RF

desired to undesired (dIu) ratio in dB on the other axis. A negative dB dIu ratio indicates

that the desired signal is less than the interfering undesired signal, or conversely that

interference exceeds the desired signal.

CO-CHANNEL MEASUREMENT

The graph attached as Figure 1 illustrates all of the data measured for the on

frequency (co-channel) interfering signal condition. Three data sets were generated, as

explained above, one for the fixed audio performance condition and two for the fixed RF
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interfering signal level condition. These three data sets are clearly seen, one clustered

about the 45dB Audio WQP SNR horizontal line and two others clustered about the 20 and

30 dB RF dIu Ratio lines. This relation is pointed out here in this moderately clear graph

because later graphs with more or less data and more scatter make the depiction less

clear.

On each graph several linear trend lines are drawn for some of the receiyers. Two

receivers are chosen for trend lines from each of the three receiver sample sets;

automobile, portable and fixed Hi-Fi. The two lines for each set are drawn for the receivers

with the best and worst apparent performance in each test. Hence three sets of upper and

lower performance bound lines are drawn on each graph. In the moderately well behaved

co-channel test graph this is clearly shown.

The slope of the resulting Audio WQP to RF dIu ratio in this graph is very nearly 1:1,

slightly more for the upper left quadrant lines and slightly less for the lower right quadrant

lines. The upper left area of each graph represents better overall performance, good audio

at poor RF dIu values. The lower right quadrant area represents worse performance. For

this test the sample receivers produced the fixed desired 45 dB Audio WQP performance

over a relatively wide 17 dB span of dIu ratios, from approximately 34 to 51 dB dIu ratio.

Conversely, at the fixed FCC required co-channel RF protection ratio of 20 dB dIu, the

audio performance ranged over a similarly wide 14 dB span from approximately 17 to 31

dB WQP SNR. Within each of the three categories of test receivers the variability from

best to worst were as follows;

Automobile, approximately 16 dB RF dIu ratio and 12 dB Audio WQP SNR.

Portable, approximately 13 dB RF dIu ratio and 9 dB Audio WQP SNR.

Fixed Hi-Fi, approximately 2 dB RF dIu ratio and 2 dB Audio WQP SNR..

FIRST ADJACENT CHANNEL MEASUREMENTS

The next performance measurements were made with the interfering RF signal on

the FM channel first adjacent to the desired channel, one above and one below the desired

3



channel (+1- 200 kHz). Hence the designation of +1- 1st Adjacent Channel. The

measurements were made in two separate groups, on the upper and then the lower

channel. They are reported and also graphed in these two groups. In this test some

characteristics are reveled, quiet different than those for the co-channel tests. Some of the

linear trend lines have the same lower left to upper right slope as seen earlier. However,

some are quite steep, nearly vertical, while some are quite shallow, even horizontal or

slightly negative slope. The near vertical lines indicate receivers which have a ve..ry sudden

onset of receiver degradation with increasing interference. The near horizontal lines

indicate receivers which have nearly constant audio performance with various RF

interference. As a result the variation within the three groups; automobile, mobile and fixed

Hi-Fi can not realistically be given a range of variation. With slopes so close to the axis

of the graph, some would have nearly zero and some nearly infinite variation.

A second trend now seen on the adjacent channel test graphs, and tabulated in the

CEMA test report, is the asymmetry between the upper and the lower adjacent channel

tests for some individual receivers. This artifact is most likely due to the asymmetry or

mistuning of the receiver RF and IF components.

The sample of all 16 test receivers, on both the upper and lower adjacent channel

tests, achieved audio performance at the desired 45 dB WOP SNR ratio with RF interfering

signals which varied over a very wide 47 dB range, from good performance at

approximately -10 dB dIu to a poor +37 dB dIu. At the fixed FCC dIu ratio of +6dB, the

audio performance ranged over the wide range of 41 dB, from approximately 23 dB WOP

SNR to approximately 64 dB WOP SNR.

SECOND ADJACENT CHANNEL MEASUREMENTS

The second adjacent tests show a similar range of performance trends, from gently

sloping (improving audio performance with diminished RF interference) to nearly flat (good

audio performance regardless of interference). The range of performance is widening, but

the general limits of performance for the group of receivers can still be listed. For all

receivers the 45 dB audio WOP SNR performance ranges over the RF interference diu

ratio range from approximately -57 to approximately +6 dB, a span of 63 dB. At the FCC

4



specified second adjacent channel dIu ratio of -20 dB, the audio performance ranges over

a 59 dB span, from approximately 1dB WOP SNR (near total noise failure) to

approximately +60 dB.

A trend, identified earlier, is seen in receiver 3 which reaches 0 dB audio SNR at

-20 dB dIu for the upper adjacent channel test but does modestly better for the lower

adjacent test. Receiver 16 performs in the opposite, failing earlier on the lower test than

on the upper. This is a clear example of the asymmetry mentioned earlier.

A new trend is also evident in some of the receiver performance measurements,

some are driven to the point of failure at or near the 0 dB WOP SNR value and stay at 0

dB WOP SNR for all higher interference cases. Receivers 3 and 13 indicate this trend on

one or the other of the graphs.

THIRD ADJACENT CHANNEL MEASUREMENTS

The final series of tests covered the third adjacent channel relationships. The trend

now is more toward nearly horizontal performance curves, a fixed audio performance is

delivered regardless of the interference level for more of the receivers than in earlier

graphs. However, several receivers still have sloping performance trends, some at shallow

slope angles. Ascribing any range of performance to this test as a whole is impossible

since some receivers had good performance regardless of dIu ratio while others had poor

performance or failed, even with relatively good dIu ratio.

Clustering by receiver category is now becoming clear. The automobile receivers

are all clustered near the top audio performance sections of the graphs. The portable

receivers are broadly spread over the lower performance parts of the test range and the

fixed home Hi-Fi receivers are clustered moderately tightly in the mid part of the test result

graph~. Some still maintain a linear improvement trend verses interference.

CONCLUSIONS

Some broad conclusions can be drawn about modern receiver audio performance
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under various conditions of interference.

For co-channel conditions the audio quality of all receivers degrades (or improves)

quite quickly and uniformly for a corresponding change in interfering signal level. Indeed

there is almost a 1:1 improvement factor where 1 dB less interference means 1dB better

audio (within limits of course). However, the ultimate audio performance, defined here at

the 45 dB audio WOP SNR ratio still exists over a wide 18 dB range of interf~rencedIu

ratios, from about 34 to 52 dB.

At the FCC mandated co-channel dIu ratio of 20 dB, the WOP SNR audio

performance of present day stereo receivers is quite poor. It covers a 14 dB range, from

17 dB to 31 dB WOP SNR. This is at least 14 dB and as much as 28 dB below the 45 dB

target value. Along the interference axis the dIu value necessary to achieve the 45 dB

audio target value ranges from 34 dB to as high as 52 dB. This is from 14 to 32 dB above

the FCC mandated co-channel RF protection ratio of 20 dB dIu ratio.

Conventional wisdom has it that FM radio receivers have improved over the years.

These tests, however, disclose that, on the whole, they have not. The addition of stereo

modulation to the FM system, an addition broadly adopted after the FCC made their

allocation separation decisions in the early 1960's, imposes approximately a 26 dB noise

penalty. This contemporary "improvement" in FM transmission appears to have completely

off-set the FM monaural noise advantage used in the early FCC allocation planning factor

tests. The technical FM receiver improvements that may have been made over the

intervening years have not made up the difference.

Carrying this analysis to the adjacent channels discloses a similar situation. At the

FCC mandated RF dIu ratios the audio performance is not good, particularly for 1st

adjacent channels. Most receivers fall below the target 45 dB audio quality target and

many fall below even a 30 dB WOP SNR.

Second and third adjacent channel performance is slightly better overall but with the

notable exception of the class of portable receivers, including "Walkman" and "Boom-Box"

type receivers, the newest and fastest growing category of receiver. Potentially most
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troubling is the trend for some receivers, which may represent a sizable fraction of the

present and future receiver population to function very poorly, or to just stop working at all,

even at modest RF dIu ratios.

The potential for this rule making to eliminate the second and third adjacent channel

protections creates considerable concern for serious interference in the future. Automobile

receivers are confined to roadways and, therefore, are limited in their ultimate. approach

to potential interfering stations. In addition their motion through an area would result in

only transient interference, possibly less disrupting than fixed interference. Thus they may,

as a class, be less susceptible to all interference. But, automobile receivers are also, as

a class, those which are already quite tolerant of second and third adjacent channel

interference.

However the personal portable and the fixed Hi-Fi receivers are less tolerant. Also

they are used at fixed locations or are slowly carried in portable operation over small areas

and hence they, as a group, can not escape from the area of interference created if a

second or third adjacent channel station were to locate at or inside an existing service area

and near any population area.

In conclusion, the CEMA test data indicates that with the existing and future

population of FM receivers, the addition of numerous new potential interfering stations may

have a serious detrimental effect on FM broadcast audio and subsidiary communications.

The application of very low power, or micro power stations may limit the new interference

to very small areas. They may potentially be carefully engineered to control the service

where desired and to limit interference to unpopulated areas. Eventually, however, all

potential interference must be considered when adopting a plan to add new transmission

sources within an existing broadcast band.

Respectfully Submitted,
Lohnes & Culver

by l2e-L1= £L
Robert D. Culver, P.E.
Md. Reg. No. 19672

July 29, 1999
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BlICkpel10Dlll
ArMr1cu IndllnfbklmoiAleIll
AsIIrVPadfic Islander
Penonl vi oIt1er floes ,..

-
Corporation for Public Broadcasting

NelWork Report ALL CPB-SUPPORTED RADIO (w/lranslators)
1990 Census of Populafion and Housing

TABLES: A, 8, C, D Stallon I Tranl'.to,. stdon franll.fIO..

A PERSONS BY AGE BY SEX
Universe: PeflOM

J
,

1Total Plrson. ('I(, base) 221,713,259 218.430.181 I 8,0t4,881
ToIa/ Ma'" 107.130,313 1 49,. 108,B20••,4 49" 4,396,1I1~

.
Mllles<' ,., old 1,46',185: ,,. 1,454.675 ,'" 57,327
Millo 1-5pa~ old 1.571.007 i 4% 1,4&2,,754 4% 348,147
Miles 1-" rlllTS aid '2,813.122/ 1% 12,813,5'" 6% 522'_1
MlIIes 14-17 yean del ',048.34' 3,. 5,181,645 3% 2311,.',
•• _.__ ...... - _____1-'" _____ ~. 6 --- -------- --- --- --.

"

.-t PCeIWU. for WIndows
o
o
~

fe
u

C PERSONS BY HISPANIC ORIGIN BY RACE
UnlvelM:Pe~ ,

Tolli Penon. (,. base)
PersOCls 001 of Hispanic origll1
Pers~ GI Hllplllic orillin
Vllhlt. perlonl of Hilp origin
Other penon. of Hi", origin

o PERSONS BY HISPANIC ORIGIN BY AREA OF ORIGIN
Unlverte: P"rIOraI

ToW~1 (%base)
Penon. nat of HISfMlOIco~
Penon' III HIIfI8IIl: 0liIJi'
PerlOns of Utrxitan~
PIl1IDnl of Puer1a Ricu arill
Plraonl of Cuban origin
Persons 01 olhef origin

22t,713,259j 211,4:10,881I 1.0B4,8t1
20',804.410 I 1'% 1",101.191 91% 1,359,111 ! 92%

",1011.14' i .,. ".129,&70 1m 705."1i 11%
10.244.m/ 5% 10,143.2&4 . S% 351.384 4%

B,eM,472 4% 9,588._ 4% 3&4,314 4%

I 1
221.713,25. i 21MSO,861 i ',014.181

2D'·...~101 .,,. 199,701,111 81,. 8,359.1113 9Z%
'UOI.148 ."" 19.729,610 8% 705,69' '"11.764.102 5,. 11.648.412 5"" I 411,1152- ,%
2,554,412 I,. 2,531.711 1% 62,003 '''''.033,001 I 0% 1,021,152 0% 12.720 i 0%
..,557.283 1 ,z,. ",515,315 i ~ '32.023/ ,%

I



,-J. -

...

..,.
11,.
6'l6
5%
1'16

1'"
1'l6
0%
4'16

3"0"

I

I
8.781..... ,.
8,042,201

1.,271
400,551
312.". ;
87.171 ,
94.489
IU5S
24,5)4/

244.22'
220,3M

23,111.
I

F PERSONS 18+ YEARS OLO BY lANGUAGE SPOKkN AT
HOME BY ABILITY TO SPEAK ENGLISH

Tolal pellO'" 1... yeatS dd
Speak onty Er9ish lit horne
SpMIL a.nguege oIh8r II. English
Sped Spanish lit hOlM
SptIaJc~h very wB1I or ..
Spet4 Eng1ish not \WIll or lit d
Speak Aslin 18IIguIp at Ilarnt
SPllik EIIglll" very wei or WIIR
Speak EA9f-h not ww. or allll
Speek olherlanguaa. II bam.
SpNk English ¥elY well or will
Speak Engbll not weR or III ell

Corporation for Public Broadcastirlg
I Network ReportALL CPS-5UPPORTED RADJO (wllransfalora)
I 1990 Census of Populallon and Housing I

I ,......:..' '........-1 ikOn I '_1_ I
, I

E PERSONS 5-11 YEARS OLD BY LANGUAGE spotc£H AT " i :
HOME BY ABILITY TO SPEAK ENGLISH I I

TalllpersCJIM 5-'1 rll,. aid 40,041.221: 39,6'3,882./ 1,820,877.
Spi. Ofdr El9hh lit hom. 34'335'1611 an. 33,941.588 I 86% ',445,3", 8K
Speak 1a1lOui1li1 oIher!ban Englilh 15,713,482 14'110 5,612,014, '4'110 175.2118 11%
Spelk Spanish lit home 3,111,8'. ,'110 3,eN,213 II" 111,445 7'"
SpNk Eng.h very well Of well 3,138,,"! '" S,ttl,OOI'" 100,331, 1%
Speu.Englllhnolwellor.ln SI1'2U,'''' 67",201\ 1% 11"01" ''''"
SpeekAlJiln languqe lItllome 1M,550 2'110 193,111 2% 23,888''''
Spelk Englislt very wei arwvll 862,51. 2,. 680,481/ 2,. 11,817 , ,,.
Speek Eatnol wlIn Of a'd 132.96Z O'K 13U37! O't' 4.Ttl·. O~

Speak olhllr IaIIguao- at I10me ',2.00,024/ 3'1ft 1.'80,763 I 3~ 34,113I 1%
S.-k Engllill very well orwel 1,0lIl,131 3" 1,018,413 3,. 30.893 2%
Spllk Engli." no1 wen 01 ahn 11U92. 0'" 112.210 0,. 3.2110 0'110

I

I I
165.33".710; '63,85S,"'I'
141,1.'.63' I 86'110 ,.0,338.151,''''Ift

23,4!16,0711 14" 23,318,883 '.'110
11.916,351 7,. 11.112.354 7,.

1,439.GII.Z ',5'1ft 1,:155,_ 5%
3,541,295 2'110 3'52BA'S,"!'Ift
3,m,O&:l 2_ U4.,154 2,.
2,642,1:13 2% 2,835,811 2"

810,250 i 1% 'DI.343 \ ,%
7,157,8SI/' 5'110 7.1110'4151 5%
7.05I,fi42 4'l6 1,195,31' .'l6
tOUt?,,. 195,164 1_

I,

o-f PCensullor W1ndPWI
o
o
~

~

'",
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Network Report ALL CPR-SUPPORTED RADIO (wllranslators)
1990Censul of Population and Housing

TABLES: J, K, L, M StJIIIa. & T""'llaton Slallo. Trlnallton

C"4 PCanlMll fur'Mlldowi
o
o
~

.
2Ot.744.281'
162.011.828 73"

57,651,842 17'"
41,251._ i 23%
'.408,573 f 4"
4.oca:t.180 2,.
2.341,'43! 1.
1.684.231 i ,%

31.,113,781/ 1.,.
33.301,825 ,."

3......' •• 1 2"
11.430,1711 1%
'U03,301I n
3,137.370 2"

14-422410711/
33,.481.731,82.1 I

960.502.3Sf) f 67'Ko
157.105.879 86'Ko

2,"8,471 f 0..
1,)04,172 :1

1I1U301155,718 0"
~1,013 0..'_"'I n.
580,131 0'*
23'.348 0,.
592.013 0,.

I

J PERSONS 5 YEARS AND OVER BY lANGUAGE SPOKEN

205,3141.938 1TofaJ perwM 5 years and over
Speek only Enllll~ 178,1n.3II, 86%
Spea1t AJI,u IlnDuage

2~""1
,,.

Speak Chinese '.30'-6711 ''''5pnk Ja,panese 401.112. 0"
Speak Non-Khmer 121.214. 0'Nt
SpetJcKorun

"'

722

1
K

Speta\ Vleln8l'l1ese 485.083 '"'Spe.k NIllivI No'" Americ.n languege 1&1.8a! 0'"
Sped SPI"" Dr Span1sh Creole 15.703.145 ....
Speelolller IlIIIlIuqB 10,405.14'1 5,.

K PERSONS BY~ OF EltlRY
I.Jnhoelle: FOI1!iqo-llom persons 1

I

Total persons no! bom 1ft US 11.113.491 f
Year of entry 1987 - It'O 3.'".818 16""
Yeer ofel'ltry 1880- 19M 5.*.88'. 28'Nt
Y.., oIelt"Y 1870 -1lJ19 4,833.04'~ 25,.
Yelr of InlIy 1880 -1969

2.8511.1431 '4"
V18roflnllY 1950-'959 1.485.11114 II'"

f Y.., oIl111lry berO,. 1950 1.111.11.5 '"U L PERSONS IY SCHOOL LEVEL iUnlvenle: Pel"lORI' )'IMrs .nd OVlIr

IToUIfedona ("'buB) 21U21.139!
Pe,.na not Inroned in lChool

' .....' ....1
73"

P.raon. anrolled illChool SI.2.48,178 27'"
pubncKhool 41.nO.nO 23'"
PlMhllChooi 8.47••CIOt 4'Nt
Enroned lit ptepimary lChool .....~..I 1...
Public school 2,3711.1&3 ''''PrIvatlt school # .. 1.8t7.747 1..
EnroUBtlIn e'emel'ltary or high lldJooI 37,5".15' 11%
I'ulJIIc ItAooI 33....,515; \1%
PrIIIa".~ 3.1113,0111/ t"

EcIIded in collBge ",672,1111 8""PullllclChool 12,701.722./ 1'l4o
Pdwl.e ldIoo1 3.885,1" • 2%

M PERSONS ,&-" YEARS OlD BY SCHOOL EHROlLMEN IAND LABOR FORCE STATUS

Total plrIOIll , •• 18 )'Illrs old '472285254 ,
In Ihe limed forcel 484.8",085 ~,.

C/Wienl 1J77,I23,21e 6S'"
Ennllled III lCtJool 874,1100.241 ! 61%
Not Inroned In school 2,723.04' I Q%
High Icllool gl1ldultH 1.3\1,484 0..
Empq.ed 121,077 0%
Nol employ.d 157.161 ~ O't\
Nol kll.bor 'oroe 238341/ O\f,

NOI high IdMloI gradu.... 1.404.548' 0..
~Id 511.811 0'"
Not Implawed 241,133 ~ ~

No("labor foroe 118,.'04 1 '"'

I
203,269.123'
.74.280,548/

2.83U28
1.111.7311

401.50' .,

128.04el
111.453
413,'"
151.041 :

,5,570.581 t''1.335.1135

i
I

111.73',38' I
3,001.1Q .

5,28,.•511/
4.811.191
2.645.5011
1.487.174'

,.700.5'51
!

IS'"
1~

1~

vt\
0"
0'"
0..
0%

"'6~

"...
21%
26'"14,.
I"no

I
I

1.402,1571

1,417.800 ,"
13.181
32.788
11.1...
8.0711

12,881/
16.144
21,2931

~:::I
I
I

473.141/
88.371

'31,171.
102.1991
60.518
41.....
50."' I

I
11,889.132

1

1.158.353 f
2,512,778'
2.1&4,111 :

~1.4"1114.478
100,751
'3,no

,.502,411,'
1,312.448

120.027
145.125
671,074,'
\74,751

!.
3use.sul
13.283,945
".082,5f7·
17.851.141 f

tlO.MI
55.734

38'15'11.661
11,.'4

5&.U4/22.222
'0.127
22,7611

an.,%
0,.
0%
vt\

0"
0'"
0..,,.
'''''

1I1'l4o
2a,.
22""
13"
9'""...

11"
21...
25...

4'"
2'"
'''',...

.nIt
18~

I,.
'K
a",

2"

42.'"
51%
51"0,.
0%
0%

0"
0'"
0%

'"0..0,.

...
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C") PCenl\ll ro. Wmdowa
0'
o
f!fI

I TABlES:N,O,P,Q 1----1 SWlen

I
Tranl'..ara Ii i,

i

17l,270.9t4 I
,.53,.S711 1'1\

111,30',1144 85"
2.942.751 2"
'.38U'7 4%

11.185.440 I 11'1\
4.871,551 ,..
UOl,167 2'll

22,251.772! 13%
7,481.711, 4'1\
'.".4.8.2 5"
1.501,0"1 1..

17.512,55' 10...
1.121,'" . 4'1\

5.024,4521 3%
8.1133.138 4'll

511.421.etI 1 34')(,

I

,...",...1
14.032.'"I 7\'1\
7.135,80' 7..

111,714.145 1SIMI
7.421.05' 7%

'.m...,1 5'1\
3.1I0U13 3..
......431 7'11I

423.314. 0..
I

1.015,20' f
43.377 ''1\

4,463,457 14..
'.11&.241! 18"
1.325.18' i 11'1\ ...

134.488 ~

19,190 I "10
424.1451 ...
575,259. I"
28,.21111 4'1\

2,501.3711 36'!0

!

,.".... 1
'"43.377 .

4.4113.451 1 14'1\
144.015 2"-
»'.041 ''910
5111.171, ''11I

1.'.2.... '
2'1\

IIUI" 2'Ko
1441.252 13"
2611.ot' I 4..
351.731 ; 5..

71,351, ,'1\
781.1.' 11'11I
21r7.102 4..
214.3911 3....
29••2t8/ 4'1\

2.501.375 ~

I
I

4.,14.,11/
2.831,719 68..

"0''''1
7..

7tl.1I10 '1%
HI,567 71M1
268.Ia. 1'160

140.640I 3'1\
2115.102 7%

15,415 0",

f
u

To18l peBOn116' yNn old
In llImed force,
CMliln
VdlmIn
NOll-wt8nuI

o PERSONS 16+ YEARS OLD BY LABOR FORCE STATUS
AND OCCUPATiON

Total pllBOnl 16+ veen dd
1ft Inned fon:el
In c:IvJ1II.. 11i1cw tm:e
Managerial' profession"
Tec:IIn1cal. aales & administrative IUpport
SeMClI
Fanning. fo,.ay, f.,hlng
Precisian pruductilln. c:ntft &~
Clperllllln. 'Ibrlcato" &"bo,e"
Unemployed

Not in IWor 'Ofllll

P PERSONS 16' YEARS OLD BY lABOR FORCE STAWS
AND INDUSTRY

To1lll plllIOM ,... veall old
In Inned foRlH
1ft clvill'" libor (Drtlt
Agrlajlu,.. Fo""try, Flshi.... Mirllng
COMlnIdion
ManufK1ullng
Trenspor1Mon
COIllmuniClllionl Ind ofher publit ullIitiel
Wholesale & ..l8lln1de
Finance. InlurenOll & ",81 esIa.. I ..

Buain.... NIlU & personallervioft
Enleftain & JeCr1IIlIaIl leMon
HeaItIl educ:doll. MlVioes
Public admlnlw.6oft
OltItlf prolenlonel & ,elated lef\llcet
Unemployecl

Nolin tabo, 'Dille

Q WORKERS BY SECTOR
UIliMl,..: Emploved pellOns 16 yellS 8IId over

All worllers
PtIVa.. frII pllJlil wage & ....'Y wll,lrBra
Prlvne nlll-for-puf'1l wage & lllaty wotltert
Govemment WOIleIl
loc8ll1C1V8mmenl wortcera
State lIovwmrt*ll wortce,.
FecleJal lIo'4elftll1l1nl worbrs

SeW-ernpJa,ed wortce"
UJlIl8Id 'amn, wodulra

I
171.270.'14 I

1,539,379/
11••731,535
24.357.091'

'45'374.4S7 1

111.110.814/
1,531,37'1

Ul,30'.e.M \
21.230.418 i
3U1••548/
la.nuaa
2.1'1,571 '

".58'.9651
14.852•••7/
6,11»,136/

58,42'.01 !

1"
81"
14'1\
as..

1..
115%
"'1\
20'"
~~

1'160
7'1\

.9%
4'1\

34'1\

"'.525.911 :
1.523,8111 , ,..

"1.OO2,D94 19"
24.OM.255 14'll

14.........

1

115..

1&',625."'I
1.523.187 ''M.

110.280,77. 65..
21.002.801. 17%
33.428.954' 20%
13.!i!'!.9~!l/ '*
2.165,20' 1'll

11.441.117 1 1"
1<701·..·1 t%
8,851.778 4%

57.741.316 34..

I

i

"'.521.18' ,
1.523,111 1'1\

110.260.77. i IS'I\

2.887.381' 2"
'.3".651 4..

11.042.111 11'1\

...".01', 3'1\
2,110.112 2'M.

22.0u..IS1 13"
7.4'U15 4'1\
1I.40••425j 5'1\

l,414.1fiDI 1'1\
\1.331,118 10"
7.0n.381 4"
4.17&.ltI, 3'1\
8,8SI,mi 4'1\

,,·7<1'''"1 :M"

'03...01.981/
73.3n.BI4 71'160
7.086.'2' . 7'1\

' .....
711 1 '5'1'

1.341.244 7" I4.701,53' 5'1\

~""'"I
3'1\

"'13.e2D 7%
4\1.051 0"

7.015.2011
43.m l

e.911.132I
1,042.013
5.92.....

I,

I"....
15"
IS"
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TABLES: R, S, T, U Station" Tnanilltal"l Station TI"II\IIIID,.

I
51,714.314 I

5.288,5'51 9'"
1.318,"2 15.,.
'.388.'. " "'"

16,517Jl211 29.,.
18,075,030 31.,.

J
24._,785 f
7,295,_ 30.,.
1.921,715 . 24'"

4.217'2I'I~ 11%
4.42.5.855 "'110
2,47S,371 10.,.

8'.140.711
12.058,127 I 15%;3.;C~li431 17'1.
12.481.7&3 11,.
20.11111.11118 28,.
20,101,&77 ! 2&%

I

51,101.1133 f
5.217,2381 1%

•...•..'1 14%
',2811.254 16"

".410,111 21"
17,954,325, 31%

I

24, 132,3111 ,
3~7,111,041,

"41,,"/ 24"110
4,23&.1116 ....
4.383.888 1''''
2,412.288 10"110

~

SCHOOl COMPLE1ED

ToIaI person, 18+ yftrs old
las' IIJan 91/1 ,rade
.... to 12th gracie, no d"'oml
High school (4 re1rs)
Sonw ootep, no degree
AuocillJl deu'"
8achelor degree
G~du. or prolesslonel degree

S HOUSEHOWS 8\' INCOME

Total houMldll
!n-'..!!f!!I! !~.Ih.n $lO,OOO
Income "0,000· '19,S99
tnoome 120.000· 129,,"
Income 130.000 • $49.991
IftCOIM CMII" 'SD,OCIO

T FAMILIES BY FAUll\' INCOME

TataI tamli..
'ncome 1ea_l1sn '10,000
Inoome '10.000· "1.'"
Inoo.... 120.000 - US.tIIl
IlICOme 130,000 • $4'.89'
lncome over 550,000

U NONfAMILY HOUSEHOlDS BY INCOME

TolJll unrwlalad IDdlvldual1 15+ yHIS til
Inoom.1eu then '10.000
Inoom. '10.000· '111.'"
IPCOmlI $20.000 - $2',81'
Income 130.000- $49.999
Inaom. over '50.000

I"

I
165,337,710 :

14.759.23&/'
24.1",4411
41.028,711
3-t.821.ZOI'
'o,on.onj
21.101.196,
10.124,'15

82" ...888/
12,2%7.00'
14,083,'••
'3,643.574 i
21.200.530I
20,MS,'.S

,

t%
15"
30'"
21,.

&%
13'1'

7"

15,.
i1~

I~

:ze"llo
28'"

,

'63'1155'141j'
'4.1103.888
24.341,841
48A50,''''
34.579,037/
1.891.313

ZO.937.711
10.7....11.5

."
15%
30%
21.,...,.
13%
1%

.,711.480/
51',50'

861.m,'
1,958.8Z1
1.5H,118

430,101
11115.443'

"'~I
2.495.4111

1138.324 1

~i::~:1
B53.3II.

M~'l
2.2110.67'2

1

260,088
3S7,2117
419.1157
6511,117:

~OUI

U14,744I'
404,212
322.314
207,11115/
181.%71
'4.255I

8"
14'"
2'"
2S.,.
II,.

13"
.%

II,.
!lIB.
18"110
24'"
19%

,,%
17"-

1''''29.,.
24%

»%
17"110
17"
15'"

I'"

..



t'J'7

2ft
25'1(,

2'"
1%
1'16
1%
4%
3'16

30'1{, ...
9~

3%
2%

I'"
0%
0'"
0'"
3~

2.'16
1%
3'"

5'"
,%
2'"
1'16
em
0'Mt
0%

.'"
1"
0'Ho
1'Ho

,~u2,

887,100
185,135
71.~74

H.85' I
41.123'

264.*i
1511,741'
101.820

1.064,33'

325,T98I
102,m
51.214 :
~8,565 '
15.851
7,197
1,654

100,120
14,277.
38,m'

101,841

1110,205
t5.227
&5.347
21,810

11.''''.
8.014
5,091

30,040
21.878
',361

43.758

4
22'Mt
21'1(,

2'"
1'"
1%
7%
4%
3%

21'1(,

11-.
4,.
2%
2"'."
0'Mt

'"3'"
2~

1~

3'1(,

lI'Mt

3'"
2'"
1'"
O~

0'1(,
~

I"
''''0"
1'"

4.172.7Mi
2,737,550
1,830.154

'0&,898
305,4118
1)4.87.
170,411 1
711,. I
~89.2C7

249.828
810,848

,19&.3t2
17,171,201
21.525.113

t.170.017
782.1158

1,017,111
15,7n.093
3.024.311'
2.758,ro!

20,535,141 I
','13.327/
'.222.255
1,707,417
1,514,111 !

452,041 .
202,210 I
2~1.831

2,122,423
1.766....
1.058.534
2,&IlI,eot

6'16
3'1(,
2%
I'"
t'Mt
~

0'",,.
1,.
0,.
'"

U%
4"'
2%

2'"1'"
0'"
0'"
3%
2.%
I'"
'"

22'"
27~

2~

,%
I~

7'"
4'16

''''25'1(,

39.651,761
17.872,71t
21.778.040 .

1,1190.154 "
782.70 •

1,OtI,085
lI,m,Oll3
3.0115.3110
2.787.71) i

2.0,7711.175.
I

',225,2141
3.237.510 ,
',715,957/
1.521,553

453.1"
203.0121
250,W·

2,834,9H:
t.774.113/
1.060.148
U9l.1I21

4.710
•1"1'2,7118, 1'5

'.845,513·
112.542 i
307.967'

''''

1532

1171.435
721.043
474,334
211.7011
91U14 .

Koulllllddt ww. otlMr race Ilouleholder
Man1ed CDuple 11m"
\NUl CI'M1 chudre"
\/Whout own children
Faml, wfth male iI_holdllr. no wife p,..nI
lMIh 0Ml cb1ltnlft
Wdhou1 own children
hmiJr wllh '-m_ hDullhldr, no Iw'lIb.nd present ' ..
WIda own chlld,.n
\Mthoul OWl tH4...
NonlBmn, houMlulld.

Ip
V'Mh own dlld"'"
'Nllhout own chlldnm
Faml1 wIUl m.le lloullholder, no wife preSl/nl
WIlh ow. chJdJeft
WlIlaut CMII d1Ddten
Family w" flHnlle ilouSlhldr, no hlllb.nd Pnlsellt
V\IllIa OW" children
WIthout own chllftell
NOllfllll'll11 houllltldd.

HoulMcM, wIlh bl.ck houaelJoider
M.rried muple r.mile.
WitII awn chlldr••
WIIIoui cnm clltdlH
Famn, wlltl mare houleiloIdlf, no wle present
V'At/I own chlldnln
YWhout own chillI'.
Family with female houleilldr, no hulbalMl .....nl
WlIh own aIIIlfl'lll
Wilhovt CNII1 chldnln
Nonfamly lwIuIeholdl

-
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TABLES:V,W ItaUen I Tran.lata.. 8latkI. Tl'lnll.1o1'1

V HOUSEHOLDS BY RACE OF HOUSEHOlDER BY HOUSE
, ,

TYPE & PRESENCE OF CHILDREN

Tala1 hOUleholdl ~K9"'1 81.2~',771 4'"
HouSlllddI wIIh while houllIIIoider 88,171.8113 13"- 67.314,613 413' 8S%

48'" 311.19&,3t2 235/ 45%

In PCensul for WIndow.
o
o
lSI

Ie
u

W HOUSEHOLDS BV HISPANIC ORIGIN OF
HOUSEHOLDER BY HH TYPE AND PRESENCE
OF CHILDREN

To'-l hOUleholdl wiIIh IIovsehaldllr Hispanic orlgln
Manted oaupl. ramnln
WillI 0Mt IiIIlftwn
Wllhout OWJI dllld,.n
FamiJr wIlh mil, householder. no wife PlaseRt
\MtJli own chlld,.n
\Mthout awl cl\1dNa
FIml, wm. femal' Iloruehldr. no hUlbalMl pnlSllnt
WIth OWl! dlldren
Wdhout CNII1 children
Nonraml, bousllholdl

5.381,933 ! U10,757 197,383
3.011,144 i 56% 2,982,170 56" 101,351 1 5""
1,977,74'I 37'Mt 1,95a.770 3'7'" &8.815 35'"
1,033.3'15 It'" 1.023.400 19'16 3&,65e; "'14

371.2211 7'Mt 375.111 7" 12.737 . .%
'11.1150 1 3'" 110. lIZ I 3% 1.882 3'"
181.37& 4,. 195.ozt· 4% 5.1115 3"
955.205: 11~ 8~1l,440 18% \ 34.131 11''''

·~·I
12'14 817,417 12'" 24,158 12"

311,589 &~ :"',111'3 8'" ',172. 5~

1.017,351 1~ 1,001,'31 1'" 44,1" : n%
I I



I

"'~I

...

18%
13,.

1'!16
4,.

35"
2S..

'"7'16.
111ft
12'"

''''3%
15'"

"'"I'",'"

367,.00,
280,107
13.140
74,253!

728,H4i
54',32'1
25,1";

1~1 ",,;
333:504
241.D60:

12.,44li
71."S 1

301.T41 i
227.2811

'2.8881
&a.612

17,.,...,..
,'"

304'"
27w.,'"
~

'''''12'"",
3'1'

15%
12910

1%
3910

'.710,08',
8,m.121.

279,334 i
1.522.... 1

17.370,11'1
13.518.543,

557,"7

3.2!!!l."~ II
'.113,Sl5
1.184,U1

285,4113
',833.701
7.827,830
5,11119,648

310.11'
1.818.002

17%
'4%
1%
:,,~

34%
27910

1910
7~

16"
12..

1910
31ft

151ft
121ft,..
31ft

1,1174,377
7,052,372

2'2.8114
t,l5:J9.321

17,567.502
IU72.063

583.700
~.:.m.nll

',2.05.580
'.2••,24',-

281.1117
1,150.195 1
7.112.:154 1
5,K5.200

311,417,
1,a».737

I.
I

I
27.341,131 1 27.005.611' 1.343,252
3,758,'71 I.'" 3,711,1181 ,...

" ••
712

1 ''''''
3.:"8.... '

12'1' 3,m,3.1 121ft 153,621 11910
2.742.275 '0'" 2,701,087 1 '0'" 119,271 .'"17.&21,101 ..910 11,307.525 ! 84'11I 8113,583 86'!16

!

I
I

1.588.,2' 1 ....ee.961· 447,212/
3,7511,118 38910 3,711,&11 38'l4o 188,7821 42'11I
1,422.1331 15% 1.402,m _ '5'" 69.n'l 16'"

200.178 2% 198,04' ; 2% 10,0111 2'"
2,135.367 22'11I 2.110,697 ! 22'H. 107,427 : 241ft
5,827.1"3 81,. S.755,Wi "'" 260.500; 58"
2,111.191 23% 2.,161. IH I 23% 93.'06~. 21'"

280.823 3% 277,510 ,% 13.~9 i 3..
3,355.02' 351ft 3.318,613 35% 153.345 1 304'"

\ I
;

10,0&8.511 : 1,827.212 521,132
2,311,111 : 23'" 2,21&.317 23910 102,836 20%

351••01 i ,% 347.22' 3910 '.,888 '910
2••2,~! a" 2,121.3111 28910 ISI.tOI 27"
3,731.:I5t i 37" l,an.IT. 37" "8,588 "910

794.101/ I" 71S.375 ." ....34 12"

f·.

TNI patlans below pol/lIrtr l4mf
Under' relrs old
&-11 plIrlold
12-17 1UrI old
" yMrs old and over

Y PERSONS WITH INCOME BELOW POVERTY lEVEL,
BY AGE
UnivIfH: ParsoMl far wIlom fICMIrtr sCldvI

II d.lelTllinecJ

Z CHILDREN BELOW POVERTY LEVa. BY HOUSEHOLD
TYPE
UniYIrlIa: Relalad dliidren under" pars

ChndrWl 3-S ,.,.
In mllllied couple ram'r
In tam", \WIll mill housellalder. no Wli
In ramnr wllh ,*".18 hoveaholder, no hlllband

Cllild,.. under ~11 plrl

In mUlled DOuple 'emir
In tam", wllh m8l1 hou....ald.r. ftD will
!:1 =:-..'i ~i!h fem:s!e =':eh~!d~r. roo huebe"!!

Chlcfre. under 12·14 years
In I1lIIlnielf lXIuple '8mlr
In fMl", willi mar. housellolder, lID wife
In familr willi femala holllehoidar. 110 hu......d

CIlifclr•• under 15-17 years
In I1lIIlnielf couple 'amly
In tamAr willi male hou&Molcl... lID w"
In famUr willi femele hous.hald.r. no husllalld

T0181 c:hftdren below poverty Iswi
Undar' relrs aid
In minted oaupla 'amil,
In 'amlr w11h malellouseholder, no wife
In femly wIIh 'emar. houMlldder. no Ilusband

&-17 re1rl old
In married 00UjlI. famil,
In IImIy with mala bolllehoider. no \do
In IImly wah 'lIma1e housebalcfBf. no hulblnd

M HOUSEHOlDS BELOW POVERlY LEVEL
BY HOUSEHOLD TYPE

All hou...... below poverty IewI
1ft mant8d ClOupie film",
Inr~.m'" haU88lta1c1er, no wife
1ft f8m1'1 w11h ,.meI. houHhaldar. no hUlb8nd
HOlIHhoIcfeI MIa llonl
Houaahalder nol hint alonl

PCalll1ll far Windatls
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TABLI!S: X, v, Z. M ltatlan , TrlMI...,. SWl•• Tranillto..

1 2.011,450

I 17'1(, 350,501
'I 1... 273,780

i f.. 14,14'
21ft 62,on
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fcensus 'Dr lMndlNlS Poe I

...

15"

80%
26%
15,.
I~

14~

514.5111

I
I

.,084,811 1
5,398,127
2,318,471'
1,347,2JI

"!!l,MI
1.298,807

70'\
10"
21"
1~1.,.

17.511,77') ~

I
219,430,811 I'
152,742,182

21,2&9,8771'
45,418.822

2,1J-14.!21! ,
42,583,998 1

20%

81'1(,
10"
2'%
,~

IK

17,",2110

221,713.258
153,580.281
22, 171.427
45,l181 ,511
!."~2.~5l) •

43,129,112 !

NDn.flrm

ToIIII pertOlll
Inslda udNInlled lrel
OUtside urbIInlled area
Rllral
Fum
NOIl.flrm

CC PERSONS IN URBANIZED AND RURAL AREAS
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TABLES: BBoCC StIIUon & l'hnlilian st.llan Tran.'......

I
I

11,278.714 3.947,4'2",300,1111
62,282,402 I 68~ 11,924,421 69~ 2,311,325
t,150,Q ~ 10,. ',7311,161 10'1(, ',017,788

1••II7,~11 2',. ,a,,618,U& 21,. 112,299
I,023,as, ! 1,. 1,018,5<41 , I" 17,713
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